Exploiting tumor metabolism for non-invasive imaging of the therapeutic activity of molecularly targeted anticancer agents.
Rational drug discovery and development requires biomarkers to inform on target modulation and treatment efficacy. Many aspects of metabolism are altered in cancer, compared to normal tissues, and are often regulated by oncogene activation. Non-invasive imaging of spatio-temporal effects of molecularly targeted anticancer agents on tumor metabolism has considerable potential in the development and use of personalized molecular medicine approaches to cancer treatment. Here we describe how non-invasive monitoring of metabolism, using primarily magnetic resonance spectroscopy (MRS), can be used to follow treatment with novel molecularly targeted anticancer agents. We discuss how the regulation of metabolic pathways by oncogenic signaling can affect MRS-detectable metabolic signals together with the physiological factors that can influence the measured changes. Finally, the translation of these metabolic measurements from pre-clinical models to patients will be discussed.